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FROM: GP/Office of Assistant General 

Counsel for Patent Matters 

SUBJECT: Announcement of NASA-Owned U.S. Patents in STAR 


In accordance with the procedures agreed upon by Code GP 
and Code KSI, the attached NASA-owned U.S. Patent is being 
forwarded for abstracting and announcement in NASA STAR. 
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. [57] ABSTRACT 

An anti-buckling fatigue test assembly is disclosed for 
holding a metal specimen which is subjected to com- 
pression and to rapid cyclical heating and cooling 
while permitting visual observation. In an illustrative 
embodiment of this invention, the anti-buckling fa- 
tigue test apparatus includes First and second guide 
members between which the metal specimen is dis- 
posed and fixedly held, a heating assembly comprising 
a suitable heating source such as a quartz lamp and a 
reflecting assembly directing the heat onto the speci- 
men, and a cooling assembly for directing a suitable 
cooling fluid such as air onto the specimen. Further, 
the guide members each have a passage to permit the 
heat to be directed therethrough onto the specimen. 
Significantly, an opening is provided in the reflecting 
assembly to permit visual inspection of that region of 
the specimen adjacent to the opening onto which the 
heat is directed. It is understood that suitable optical 
or photographic devices may record the effects upon 
the tested portion of the specimen resulting from the 
successive heating and cooling. In an illustrative em- 
bodiment of this invention, more than one heating as- 
sembly and cooling assembly are disposed upon the 
guide members so that simultaneous tests are per- 
formed at two different test locations of the specimen. 

8 Claims, 2 Drawing Figures 
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ANTI-BUCKLING FATIGUE TEST ASSEMBLY 

ORIGIN OF THE INVENTION 

The invention described herein was made by employ- 
ees of the United states Government and may be manu- 
factured and used by or for the Government for gov- 
ernmental purposes without payment of any royalties 
thereon or therefor. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

This invention relates to anti-buckling fatigue test de- 
vices and in particular to test apparatus for cyclically 
heating and cooling a portion of a specimen while per- 15 
mitting observation of the tested portion of the speci- 
men. 

2 . Description of the Prior Art: 

In fatigue test devices of the prior art, of which this 
invention is an improvement, a metal specimen is rig- 20 
idly supported between opposed guide members. Par- 
ticularly, it is desired to place a test specimen under 
various conditons and to observe the specimen to de- 
tect changes in its structure. Compressive forces may 
be applied to the specimen while the guide members 25 
serve to prevent the specimen from buckling. Further, 
suitable means may be provided for alternately cooling 
and heating the specimen. The test devices of the prior 
art have been so constructed as to provide only certain 
of these features. Typically, it may be necessary to ex- 
amine the specimen while being subjected to these vari- 
ous conditions, e.g., heating, cooling ‘or loading. The 
specimen could only be observed in the prior art sys- 
tems by disassembling the test apparatus and permit- 
ting the operator to remove the specimen. However, it 35 
is desired to continue the testing while permitting visual 
observation of the tested portion of the specimen. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide 
a new and improved fatigue test assembly for subject- 
ing test specimens to multiple test conditions while si- 
multaneously permitting visual or optical observation 
of the tested portion(s) of the specimen. 

It is a further object of this invention to provide a new 
and improved fatigue test assembly for permitting si- 
multaneously the compression and the cyclic heating 
and cooling of a test specimen while permitting the vi- 
sual or optical observation of the tested portion of the 
specimen. 

It is a still further object of this invention to provide 
a new and improved fatigue test apparatus for permit- 
ting the simultaneous testing of at least two portions of 
the specimen. 55 

These and other objects are achieved in accordance 
with the teachings of this invention by providing a fa- 
tigue test apparatus comprising first and second guide 
members for receiving a test specimen therebetween, 
a heating assembly associated with at least one of the 
guide members for directing heat through an opening 
therein onto a test portion of the specimen, a cooling 
assembly for directing a suitable cooling fluid onto the 
test portion of the specimen, and means for defining an 
opening to permit visual and optical observation of that 65 
tested portion of the specimen. 

In an illustrative embodiment of this invention, the 
heating assembly may include a reflecting assembly and 
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at least one quartz lamp whose thermal energy is di- 
rected by the reflecting assembly through an opening 
within a guide member onto a portion of the test speci- 
men. Further, the cooling assembly includes a suitable 
5 manifold associated with the guide member for direct- 
ing the cooling fluid from a compressed source thereof 
through conduits within the guide member into contact 
with the test portion of the specimen. To facilitate ob- 
servation of the test specimen, suitable openings are 
10 provided in the reflecting assembly and a transparent 
window disposed within a guide member to confine the 
air currents adjacent to the tested portion of the speci- 
men while permitting visual observation of the speci- 
men through the window. 

In a further aspect of this invention, a second test lo- 
cation may be provided by the guide members for per- 
mitting another portion of the test specimen to be cycli- 
cally cooled and heated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the pres- 
ent invention will become more apparent by referring 
to the following detailed description and the accompa- 
nying drawings, of which: 

FIG. 1 is an exploded view of the fatigue test appara- 
tus of this invention with parts omitted; and 
FIG. 2 is a partially sectioned, side view of the fatigue 
test apparatus of FIG. 1 showing how this apparatus is 
assembled with the test specimen disposed therebe- 
tween. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With regard to the drawings and in particular to FIG. 

1, there is shown a fatigue test assembly 10 in accor- 
dance with the teachings of this invention, comprising 
first and second guide members 12 and 14 for receiving 
therebetween a metallic specimen 11 to be tested 
under various conditions. In particular, the specimen 

40 11 is disposed lengthwise between opposing guide 
members 12 and 14; further, a shim 13 is disposed on 
either side of the test specimen 11 and has openings 
therein aligned with corresponding openings of the 
guide members 12 and 14 for receiving suitable fasten- 
45 ers such as bolts (not shown) for fastening the test as- 
sembly 10 together. As indicated in both FIGS. 1 and 

2, the specimen 11 extends from either end of the test 
assembly 10 to permit the specimen 11 to be loaded ax- 
ially in compression and in tension. Thus, the first and 

u second guide members 12 and 14 serve to rigidly hold 
the specimen 1 1 therebetween, thus preventing buck- 
ling of the specimen when axial compressive loads are 
applied. 

It is a significant aspect of this invention to permit the 
rapid heating and cooling of at least first and second 
portions of the specimen 11. As shown in FIG. 1, the 
first and second guide members 12 and 14 have open- 
ings therethrough to form first and second test loca- 
tions 17 and 19 whereat the corresponding portions of 
the specimen 11 may be rapidly heated and cooled 
under visual or optical observation. In particular, a re- 
flecting assembly 16 is secured to the first guide mem- 
ber 12, while a complementary reflecting assembly 18 
is connected to the second guide member 14, to direct 
heat onto that portion of the specimen 1 1 disposed at 
the first test location 17. Though not shown, it may be 
understood that a corresponding pair of reflecting as- 
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semblies are secured to the first and second guide 
members 12 and 14 to direct heat onto that portion of 
the specimen 11 disposed at the second test location 
19. As shown in FIGS. 1 and 2, a pair of suitable heat 
sources such as quartz lamps 20 are disposed within the 
reflecting assembly 16 and are supported therein by a 
pair of lamp mounting assemblies 22 and 24, which are 
secured to opposite sides of the reflecting assembly 16 
as by suitable screws. Electrical connection is made to 
each end of the quartz lamps 20 through openings 
within the assemblies 22 and 24. Insulated wires are 
provided with a suitable female socket connected 
thereto, to be connected to each end of the quartz 
lamps 20 in a conventional manner. As indicated in 
FIGS. 1 and 2, a shield member 39 is disposed about 
the reflecting assembly 16, whereas a corresponding 
shield member 42 is disposed about the reflecting as- 
sembly 18. The shield members 39 and 42 may be 
made of a suitable insulating material such as a ce- 
ramic, and serve to protect the operator from the elec- 
tric power used to energize the quartz lamps 20 and 
also to shield the operator from the heat generated by 
the quartz lamps 20. 

As more clearly shown in FIG. 1, each of the reflect- 
ing assemblies 16 and 18 has an opening therethrough 
(the opening within the assembly 18 is identified by the 
numeral 38). Further, the shield members 39 and 42 
likewise have openings (the opening within the shield 
member 42 is identified by the numeral 40) which are 
aligned with the openings within the corresponding re- 
flecting assembly 16 and 18 to permit visual or optical 
observation of that portion of the specimen 1 1 disposed 
at the first test location 17. In order to prevent the heat 
generated by the quartz lamps 20 or the air circulated 
in a manner to be explained, from escaping the first test 
location, a first transparent member 34 is disposed 
within a recess of the guide member 14, and a second 
transparent member 36 is disposed within a recess of 
the shield member 42. The transparent members 34 
and 36 are transmissive to radiation and are also made 
of a suitable heat resisting material. Further, the trans- 
parent members 34 and 36 are aligned with the open- 
ings 38 and 40 to permit visual or optical observation 
of that portion of the specimen 11 disposed at the first 
test location 17. Similar transparent members 35 and 
37 are disposed in like manner with respect to the guide 
member 12, the reflecting assembly 16 and the shield 
member 39. 

It is a significant aspect of this invention that portions 
of the specimen 1 1 may be subjected to cylically vary- 
ing temperature conditions. In order to cool these por- 
tions of the specimen 11, suitable means are provided 
for directing a suitable cooling fluid such as air into 
those openings defining the first and second test loca- 
tion 17 and 19. With regard to FIG. l,an entrance fluid 
conduit 30 is provided for directing the cooling fluid 
from a compressed source (not shown) to a pair of 
manifolds secured to the guide member 12. For the 
sake of clarity, only a single manifold identified by the 
numeral 26 is shown secured to the lower portion of the 
member 12 in association with the second test location 
19. It is understood that a similar manifold may also be 
associated with the first test location 17. The entrance 
fluid conduit 30 is shaped in the form of a “Wye” and 
insures that the fluid coolant is supplied equally to each 
manifold. Thus, the cooling fluid is introduced into 
manifold 26 via conduit 30 with common passageway 
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27 formed , in manifold 26 permitting fluid flow into 
each of passages 57 and 59. Passage 57, for example, 
leads into the opening defined by guide member 12, a 
transparent member 34 and a portion of specimen 11, 
5 all of which combine to define one side of test area 19. 
The cooling fluid exits from test area 19 via cooling 
fluid exit passage 57' opening into a common passage- 
way 32 in manifold 26 and exit conduit 33. Addition- 
ally, some of the cooling fluid exits through exit mani- 
10 fold 28 via passageway 29 common to both guides 12 
and 14 and communicating with openings therein lead- 
ing into test area 19. It may be understood that a similar 
exit manifold is associated with the first test location 
17. Thus, the portions of the specimen associated with 
1 5 the first and second test location 17 and 19 may be rap- 
idly heated and cooled under optical or visual observa- 
tion. In an illustrative embodiment of this invention, a 
test specimen was heated from room temperature to 
approximately 600°F and then cooled back to room 
20 temperature in approximately 1 minute. 

With regard to FIG. 2, first and second pairs of pas- 
sages 54, 57 and 54',57' are disposed within the first 
guide member 12 in communication with the openings 
defining the first and second test locations 17 and 19. 
25 Also, pairs of passages 56,56' and 59,59' are disposed 
in guide member 14 and lead to the other half of the 
test locations 17 and 19 in a like manner. Passages 
56,56' and 59,59’ are also disposed in communication 
with the respective manifolds. 

30 The guide member 12 as shown in FIG. 1 has a plu- 
rality of fingers 23 extending toward each other, with 
a plurality of slots 15 disposed therebetween to facili- 
tate the circulation of the cooling fluid onto the test 
specimen 11. Further, the fingers 23 serve to provide 
35 additional support for the specimen 11 as it is placed 
under compressive loads. The cooling fluid may be di- 
rected onto both sides of the specimen as described 
hereinbefore through appropriate conduits and mani- 
folds associated with guide members 12 and 14 at each 
40 of the first and second test locations 17 and 19. More 
specifically, two additional pairs of passages 56,56' and 
59,59' are provided in a guide member 14 and are asso- 
ciated with the same manifolds as for guide member 12 
for directing the cooling fluid to the other side of the 
45 test specimen 1 1 . Though the cooling fluid has been de- 
scribed as compressed air, cooling at different rates 
may be achieved by using other suitable cooling fluids. 

In operation, the specimen 11 is inserted between the 
guide members 12 and 14, and bolts are inserted 
u through the openings within the guide members and the 
shims 13 to thereby securely fasten the guide members 
12 and 14 together. Next, the specimen 11 is subjected 
to loads in tension and in compression while those por- 
j 5 tions of the specimen 11 disposed at the first and sec- 
ond test location are cyclically heated and cooled. Fur- 
ther, access is provided to visually or optically observe 
the specimen at the test locations 17 and 19. Further, 
it may be desirable to photograph these portions of the 
60 specimen 11 as they are being tested. At some point 
during the test of each specimen 11, a fatigue crack in 
the specimen will cause the specimen to break. The fa- 
tigue crack will normally occur at only one portion of 
the test specimen; it may be desired to continue the 
65 testing of the remaining parts of the specimen 11. In 
such case, one of the guide members may be removed 
and the cracked portion of the specimen 1 1 secured to- 
gether by suitable lap splices which may be bolted to 
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both sides of the test specimen 11. With the specimen 
so spliced, a pair of abbreviated guide members (not 
shown), resembling the guide members 12 and 14 but 
only half as long, is secured to the lap splice members 
to cover that portion of the specimen 1 1 which was not 5 
cracked. Thus, the testing may be continued with the 
uncracked portion being subjected to cyclical heating 
and cooling under compressive and/or tension loads. 

Numerous changes may be made in the above de- 
scribed apparatus and different embodiments of the in- 10 
vention may be made without departing from the spirit 
thereof. For example, such assemblies may be designed 
to accommodate specimens with more than two test 
sections and of differing shapes. Therefore, it is in- 
tended that all matter contained in the foregoing de- 15 
scription and accompanying drawings shall be inter- 
preted as illustrative and not in a limiting sense. 

What is claimed is: 

1. Apparatus for holding a specimen for test com- 
pression and/or tension load testing while the specimen 20 
is subjected to varying temperature conditions, said ap- 
paratus comprising: 

a. first and second guide members for receiving a 
specimen therebetween and for preventing the speci- 
men from buckling during testing, at least one of said 25 
first and second guide members defining a test location 
whereat the test portion of the specimen is subjected to 
varying temperature conditions; 

b. means for directing thermal energy only onto the 

test portion of the specimen; 30 

c. means for directing a cooling fluid onto the test 
portion of a specimen; and 

d. means for facilitating visual observation of the test 
portion during a test. 

2. Apparatus as claimed in claim 1, wherein the first 35 
and second guide members also define means forming 

a second test location and means adjacent thereto for 
directing thermal energy only onto a second test por- 
tion of the specimen. 

3. Apparatus as claimed in claim 1, wherein said 40 
means of thermal energy comprises a heat radiating el- 
ement and an assembly for reflecting the generated 
thermal energy onto the test portion of the specimen. 

4. Apparatus as claimed in claim 1, wherein said 
means for directing cooling fluid includes passages 45 
within the first and second guide members in communi- 
cation with said test location, and at least one manifold 
assembly for receiving the cooling fluid and providing 
for exchange thereof with said passage. 

5. Apparatus as claimed in claim 4, wherein said re- 50 
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fleeting assembly defines an opening therein aligned 
with said test portion for visual observation thereof and 
a transparent member covering said opening for pre- 
venting loss of the cooling fluid. 

6. An anti-buckling fatigue test apparatus for holding 
a specimen for testing compression and/or tension 
loading while the specimen is subjected to varying tem- 
perature conditions, said apparatus comprising: 

a. first and second guide members for receiving the 
specimen therebetween, said first and second guide 
members releasably fastened together for prevent- 
ing the specimen from buckling during testing, 
each of said first and second guide members having 
at least first and second openings therein for defin- 
ing when secured together corresponding first and 
second test locations whereat corresponding first 
and second test portions are subjected to varying 
temperature conditions, each of said first and sec- 
ond guide members having first and second pairs of 
passages in communication with said first and sec- 
ond test locations, respectively; 

b. conduit means for directing a cooling fluid to said 
test jig apparatus and being disposed in communi- 
cation with at least one passage of each of said 
pairs; 

c. heating means associated with said first and second 
openings of at least one of said first and second 
guide members and comprising an electrically ac- 
tuated heating element and an assembly enclosing 
said opening and providing a reflective surface for 
directing the heat therefrom through said opening 
onto the corresponding test portion of the speci- 
men; and 

d. window means for permitting observation of the 
first and second test locations, comprising an open- 
ing within said reflective assembly aligned with said 
corresponding opening of said guide member and 
a transparent member disposed to seal said open- 
ing. 

7. Apparatus as in claim 6, wherein said conduit in- 

cludes an entrance manifold and exit manifold each 
disposed. in communication with one of said conduits 
for permitting the entrance and exit of the cooling fluid 
respectively from said associated opening. , 

8. Apparatus as in claim 6, wherein there is further 
included at least one heat shield member for being dis- 
posed about said reflecting assembly to shield an opera- 
tor from the generated heat and electrical shock. 

***** 
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